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Soil and groundwater have been investigated in Parcel C at the Former. Boelng C-6 _'

- Facility (Site):located at 19503 South Normandie Avenue in Los Angeles, California =
. (Figure 1). Parcel C is approximately 70 acres. Previous investigations have:shown -
- .the presence of volatile orgamc compotnds (VOCs) in soil and groundwater at certain.

‘areas: of the Slte that reqmre remediation. - e _

o .'Several remedial. approaches were evaluated for addressmg VOC- Jmpacted
~groundwater:  Based on the detailed evaluation of substantial groundwater quahty _
: monitoring data, enhanced biodegradation was selected as the most feasible alternative -
~to remediate the source-area VOCs in the:shortest time. This workplan presentsan -~ -
' overview of the Site characteristics and the details of a Parcel C souice-aréa
- groundwater pilot study plan.to usé enhanced. blodegradatlon for the rermediation of
E _VOCsmgroundwater e R TN

The Site is underlam by the Bellﬂower Aqmtard Wthh isa reglonal hydrogeologlc

. feature in the Los Angeles basin. Vadose zone soils at the Site consist prédominantly
. “of silts; clays, and fine-grained sands, which are highly heterogeneous across the Site
- and aré impacted in-certain areas with VOCs. The prifmary VOCs found iii° soil include
B 'trlchloroethylene (TCE), 1,1- dichloroethene (1 1-DCEY; and 1,1,1-tiichloroethaie ™~

(1.1,1-TCA). Groundwater at‘the Site occurs-at a depth of approximately 60 to 65 feet

- below ground surface (bgs) under uncontined conditions and tlows generally to'the -

" south. The water-bearing zone consists-of two primary units; the Middle Bellflower-
- 'Sand, which is the water-beating unit, and the Lower Bellflower Aquitard, which
. geparates the Middle Bellflower sand from the underlying Gage Aquifer. The Middle
- Bellflower sand extends to-a depth.of approximately 115 feet bgs and consists of thiee =+
: _'su'b—unjts the B-Sand, the 'Middle BellﬂoWer Mud (MBPM)‘ a‘nd 'the' C—Sand 'Th'e B-

- fine to mediwm: sand The MBFM is.a sﬂt and clay layer that is present from
“approximately 85 to93 feét bgs and appeats to be present across much-of the Site. The

‘C-Sand is present from approximately 95 to 115 feet bgs and: con31sts_predorrunantly of_
a fine to medium sand. Groundwater at the-Site has a relatively flat gradient (0.00L. .

o feet/foot) and ﬂows predormnantly to the south at arate of approxunately 10 to 20 feet

el peryear
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1. 2 Site G‘oundwater Quallty

'Groundwater quahty has beeni chatacterized withi data from 43 Inomtorlng wells and 45

- ‘multi-depth Simulprobe borings installed af strategic locations across the Site.

- Monitoring wells are generally screened within the top 20 feet of the eroundwater,

. Simulprobe samipling was petforined to'evaluate the vertical distribution of VOCs iit

the B-Sanid and thie C-Sand. Since VOCs appearto be stratified in the B-Sand, itis
divided further into two sub-units, the. Upper B-Sand and Lower B=Sand. (The MBFM "

- is'present within what will be desciibed going forward as the lower B-Sand and the C-

“Sand. Tt va‘ries from North to South throughout the source area plume:)

---_concentratlons of VOCs at the Site. Two primary grotifidwater source-aréas have been
" ‘identified in Parcel Cand ate located in the former Building 1/36and Building 2

Jocations. The former Building 1/36 source-area is the prima“ry'f(:ncussof this w‘ork“plan.'

" _"Ihe prlmary impacts in the Bmld]ng 1/36 source area aré TCE and 1.1 DCE. Flgures 2

aid 3 illustrate the site-wide groundwater nnpacts (Januaiy 2001) for TCE and 1,1-

DCE, respectively. These compounds constitiité the most élévated concentrations and-~

largest areal impacts. Other compounds are present within these plumes, however,

- they cover a smaller aerial extent. Other compounds present at elevated concentrations .
N '_'_'in'clu'd'e 1,1,1-TCA, toluene, methyl ethyl ketone (MEK), and acetone, LII-TCA will -~
.. degrade abiotically to: I'I-DCE and acetate; toluene; MEK and acetone will undergo -
: ~direct biodegradation. As aresult, TCE and 1,1-DCE are the primary-focus of this - R

- enhanced source-area biode gradatlon program EREERREE

- Given the stratlfied natiire of the Bellﬂower aqulclude the (hSll‘lbuthH of TCE 1. 1—
= DCE and other elevated VOCS is summarized below

o Upper‘B—'Sand TCE and 1,I:DCE source area 'p'lume's' overlap 1.1,1-TCA, toluene,
- MEK, and acetone plumes of comparable concentrations. The areal extent of the -

- TCEand L,L1-DCE plumes dominae. B - e

S . 'Lower B Sand TCE, 1,1-DCE, and I,1.1- TCA source arca plurnes overlap toluene

~and MEK pluriies of comparablé concentratiofis. The areal exterit of TCE, 1 1—
DCE, and 1, 1 1- TCA plumes dormnate , :
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A basehne sarnphng standard operatrng procedure: was developed and unplernented for
- sélect biogeochemical parameéters in: groundwater to evaluate natural biodegradation

: processes.at the Site (England-Geosystem/Haley & Aldrich, 2001). Based upon the

data collected for the baseline biogeochemical progran, groundwate in the Building -~

- 1/36 area-is anaerobic (dissolved oxygen [DOJ< 1.0 milligrams per liter [mg/L]) and-

- has hegative redox condifions (oxidation. reduction potential [ORP] less than -—50 mV). -

-~ Moderate nitrate and sulfate depletion, ¢levated dissolved iron, and.trace amounts.of = = -
-~ methane have also been.observed in:the Building 1/36 area, and toluene and other

“potential electron donors (¢.g., MEK) are present. - Because of the presence of electron.

dotiors, conditions inthe Building 1/36 area are -already anaerobic, reducing, and are

“considered favorable for the reductive dechlotiniafion of compounds such as TCE, cis- o

'-._-12DCE,1,1DCEand1,1,1TCA e

- products-of TCE (cis-1,2-DCE) and 1,1,1-TCA (1,1-DCA). Furthermore a _ o
- dekaloccocoides éthiogenes (DHE) Preliminary Chain Reaction (PCR) Asgay test was

‘conducted on -groundwater samples: The test identities the présence or absence of _
DHE microorganisms that are capable of comiplete dechlorination of TCE. The result

- “of the test'yielded a 3-plus which indicates that the necessary microbial suite is: present -

for the reductive dechlorination of TCE; cis-1,2-DCE, and Vlnyl chlorrde

B .IH-SHU, Reactive Zone: (IRZ) has been selected to treat the rrnpacts in"the: Burldrng 1/36
- Area. IRZ technology will be utilized to optifiize and énhance bicdegradation of
- chlorinated VOCs. Thé techriology enhancés biologically mediated reactions by -

: supplying additional oreanic-carbon to the groundwater Microbes metabolize the-
- supplemental organic carbor sourcé and in the process drive the ORP 1o a lower; more
‘strongly reduced state. Organic carbon 1s added by supplying the groundwaler system -

with a carbohydrate source in-the form ofa mixture of carbohydrate and -water.

: “Indigenous heterotrophic. rnrcroorgamsrns presént in: the subsurface can readrly degrade
- 'the carbohydrates. This metabolic degradation process utilizes available DO contained.

in‘groundwater, as well as othér alternative electron. acceptors, atd as-aresult drives

- eroundwater to-a moré dnacrobic and reduced state. ‘The bacterial community present - -

‘in the aquifer prior to-catbohydrate addition.adapts to the changed biogeochemical

" aquifer conditions.. In the enhanced subsurface environment the bacterial population '
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acceptors. In the absence of oxygen anaerobic populations grow. . A bacterial
community capable of fermenting carbohydrate sugars develops; producing volatile

fatty acids;.alcohols, and hydrogen. The volatilé fatty dcids and-alc ohols are further

degraded to carbon dioxide and water arid hydrogen is consumed as part of the

“reductive dechlorinztion process R S

' Z'Hyd'.roly“sis and fermentation of carbohydrate ﬁltima'tely-_ result in the production of

- acetate and hydrogen; which serve as the most desirable sources of energy for bacteria
* ‘using sulfate-and carbon dioxide' (C(,) as electron acceptors. Methanogens use CO, as

“an electron acceptor and contribute to.reductive dechlorination process.. The reductive _

" dechlorination breakdown pathways, intermediates for VOCs comimonly found as

-énvironmental contaminants, and the cycling.of orgamc carbon inan IRZ are presented
~in Flgures 5 and 6 : - '

" enhanced microbial population. This: mamtenance carbohydrate dosing occurs at . _:_

intervals.to maintain a target total organic compound (TOC) level sufficient to maintain

e Zth'e r'edUCed envj'ronment'th'at results from 'the aCtivities of thé e'nh"an’ced mjcrob'ial ......

-~ contaminatits and relative concentrations of degradation products.and other indicator : o
- parameters in groundwater such as DO, ORP, pH, and s‘peciﬁc-conductivity. '

- The IRZ technology has been accepted by both federal and state regulatory agencies at -
‘more than 80 sites throughout the United States.. More specifically, several sitesin
“southern Cahforma are in progress.  These sites are listed below: .- '

S 'Aerospace Company, Newbury Park

= Automotive Manufacturer_, Newport Beach;f S e
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_Anacrobic IRZ methods have successtully been applied to TCE, 1,1- DCE and the |
:associated daughter products, in similar - geologic settings to those encountered at the
Site: The key to-success will be eng1neenng the process to-deliver adequate organic’ .

“carbon torensure an environiment in which reductive dechlorifiation can be. malntalned SR

50 that. the process can proceed at an accelerated rate. - -Based on available Site data,
‘daughter products have been' detected in several wells on'Site already. The presence of
~ daughter products (notably cis-1,2-DCEY in the Building 1/36:area is also a site-

- specific piece of evidence that indicates that an appropriate microbial population is.

B 'present at the Site: : _ L S

' .env1ronrnent is-anaerobic and reducing, and that microbial processes are contrlbutlng-to _
- creating this environment. -Among this evidence is the following:

" DO measurements are Tess than 1.0 mg/L in groundwater collected from wells

TMW-2.and WCC-03S. The low DO (<l to 2 rng/L) indicates that groundwater is’ 5
anaeroblc . ; - o

' .:.'._ ‘ORP is negatlve from groundwater samples collected froim several wells. (WCC-

- 03S, WCC-06, and TMW- 2).. ORP ranged bétween 33 and 180 mV and
- indicates the groundwater is-anaerobic and the environtnent is reducing.

o Moderate nitrate-and sulfafe deplenon and frace methane provide. additional -

“evidence of microbial act1v1ty.. R . IRRSITT - .

R .Perrous iron was detected in groundwater sarnples collected from several wells

(WCC-038, WCC-06, TMW-2, TMW-3, TMW-7, TMW-9, and TMW-12)a
concentrations between 014 and 13.4 mg/L. The presence of ferrous iron in these

- wells above background indicates that groundwater is anaetobicand the -

“environment is- reduc1ng S S : o

- that enhanced biodegradation of chlorinatéd VOCs via reductive dechlorination
- -can occur at tlus Slte if an electron donor is present or prov1ded """" :

B o _The followmg sectlons dlscuss the ObJCC[JVCS and. spec1ﬁc tasks of the soutce-aréa’ o
- groundwater IRZ: pllO[ study prograrn e SR
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2 Souroe Area Groundw ater IHZ Filot Study
Objedlves TR

.'are: ........ D PO

. _1 To. reduce the mass of chlonnated VOCs in the VOC source-areéa n order to

L Jmprove groundwater quahty and. - L .

o '2 To evaluate to what extent VOC concentratlons can be reduced over t]me ﬁ'

: _'stJmulate the natural VOC b10degradat10n processes. The following sections of this

3. Source- Area Groundwater IRZ Pilot Study Program

' workplan detail the: components of the proposed source-area pilot study program

'ThlS section desciibes the Jmplementatlon of an IRZ, p110t study in the Building: 1/36

. Area. The conceptual-outling of the program is presented first, followed by a detailed -

~description of the pilof program including hydraulic testing; well construction,
-amendment addition, monitoring, reporting; and closure activities.. '

“There are several discreet steps in the proposed IRZ p110t program that are fiecessary to

implement the technology and to-demonstrate its efficacy for-achieving the stated -

- “objectives. - e L

= The fist phase of the IRZ p110t program will be basic hydrauhc testing. The:

“results of the hydraulic tests will serve as the basis to finalize the layout of the IRZ: o

- amendient points.  The hydraulic testing will be used to cotifirm well spacing and

‘construction, and to prov1de supplemental ‘mformation relateéd to ameéndmeit
.'addltlon AN EERRRREEEEENE TS e : EEIR -

across the source-area plume. - A total of approximately 1_70 IRZ amendment_pomt' 5
Tocations (209 discrete points) and 7 new monitoring well locations (12 new .

- discreéie well pomts) will be installed. in the targéted source-areas: wﬁhln the Upper B

B- Sand. the Lower B-Sand, and the C—Sand

'BOE-C6-0002783
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B begin W1th a baseling momtormg event usmg select wells. Thrs data will be used to
-define the baseling b10geochemrca1 and plume conditions within the: target _
treatment zong. ' e

~collecied. A miolasses and water solutron will be used. Based on the response of

the natural system to the molasses reagent, additional amendment events will be .

- scheduled. In-select areas of the IRZ, potassium. bromide will be added to- the '
- molasses. reagent solution. The bromide will serve as a tracer. -

' Groundwater monttoring events trgeiing specibic pfocéss_.-analytes ~tedox; DO,

“election acceptors and metabolic by-prodiicts, TOC, and VOCs and theit daughter
products - will be used to track the developmeiit and progress of the IRZ. -A select
" set of amendment points and monitoring: wells will. be: sampled based on a:

o predetermined schedule: This schedule will be adjusted based on the results

- _obtarned in each sampling évent. - The ongoing:site-wideé:monitoring program w111 _ﬁ'
- beused to supplement the IRZ. p110t study dafa collection program '

| .- '_'Performance momtormg will be used to make dec1510ns regardmg the need, t]mrng, e '
cooand type of amendment additions, as well as, the success of the treatment process R

... performance monitoring. .These amendments may mclude molasses, cheese.whey R

and/or sodi'um bicarbonate. RN TR

N " The p110t program will runi for a perlod of approxrmately one yedr, over whrch

'-'.'32 DetmleleZPilotStudy Plan R

321 Hydradlic Tests

- active aimendment additions will occur. ‘The IRZ will then be monitored for e
- approximatély one additional year after which a summiary report will be prepared
~and submitted fo the Los Angeles Regional Water: Qua]rty Confrol Board S
' -'(LARWQCB) _ :. _ TTTET _ S

- The geology i which the echnology is being applied will exert considerable conirol -
- over remediation efficiency. Mass: transfer and distribution ratés in porous media are -

the pritnary factors influcticing the efficiericy of the IRZ technology. The groundwater
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seepage veloaty, SOll permeability, and. the extent and depih of the

- TCE impacts have all been considered. These elements of the design have been. :
~factored into the preliminary proposed amendrment point layout, the distance between. -

-~ the amendmierit points aid the screened Zone selected. Prior fo installation of the
~amendment points; hydraulic tests-will be conducted in each of the three-zones (Upper

B-Sand, Lower B-Sand, and C-Sand) to evaluate and refine the arendmient point -
. layout. The hydraulic test will be conducted within the treéatment area (near proposed. . _
‘monitoring well MW-0006) prlor fo 1nsta1hng the IRZ amendment- pomts The purpose

- of the testis to Conﬁnn ..... IR RN FRT RSO

oL ”The hydrauhc Conductwlty in each of the three Zones (Upper B—Sand Lower B-

o Sand, and C- Sand) T C T

2.'_ Thie: radlus of influence for the amendment pomts in each zone (determmed by _

using potable water with a bromide tracer);

_ 3. The effectiveness of usmg a 3A:—lnc:h -diameter casmg, installed using acone.

~penetrometer tésting (CPT) rig. The effectiveness is defined as-how easily the
- amendment point can be installed, how" well the solution is distributed to the
"targeted zones, and the duratlon of dehvery and ------------ :

4, .Dllutlon effects of groundwater on the amendment solutlon

- " The resulis of the-test will be used.to -ﬁn'a]jze‘ the arnendrnent-p(jint épaeing;-'th'e number- :

- of arendnient points, and. the construction of the amendment points; The wells - T

- installed for the hydraulic test w1ll be used i the final systern as-amendmenit pomts or

_ ‘nionitoting p01nts

One hydrauhc test p01nt two downgradlent rnomtonng pomts and-one crossgradlent

" monitoring point will be nstalled in.each of the three zones (for a total of 12 points):

"The downgradient moniforing points-will be located 3 and 15 feet downgradient of the -

- “hydraulic test point.. The crossgradient monitoring point will be located 5. feet from the

hydraulic test point. The hydraulic test points located in the Upper B-Sand and Lower
-B-Sand will be installed with %-inch diameter casings using a CPT rig. The point
- located in the C-Sand will be installed with 1.5-inch diamieter casings using a hollow- -

S “stern-auger (HSA) dill rig. The moniforing points will be installed as 3-well clusiers _
. using-a HSA drill rig. -Each well will consist of a 1.5-inch diameter casing, except for '

L MW 0006: Wthh will be constiicted as described in section 3.2.2.

" BOE-C6-0002785
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slug test to evaluate the hydrauhc Conductl\uty of each.zone. In the:second step water |

owill be delivered.at varying piessures to deteiming the optitnum delivéry pressure: - The .

pressure will be increéased from approximately 10 to:40 pounds per squaie inch (psi)in

“approximate10 psi increments. The elapsed tire to add 100 gallons will be recorded

. for each pressure.  Pressure transducers will be installed in each mionitoring well to

evaluate changes in groundwater elevation during this step. This safme procedure wﬂl

- - be followed for each- pressure step affer: groundwater levels have stablhzed

The third. step w111 con51st of add1ng approxunately 400 gallons of water and brormde _

1o edch of the hydraulic test points; the pressure that will be used will be based on data
- from the second step described above. Potassitim bromide (KBr) powder will be used -
o as the source of brofiide. (A Materlal Safety Data Sheet (MSDS) s 1ncluded in-

estimated: ﬂow vectors-arid lateral spread of: the-IRZ‘ The-concentration of the bromide S

.. -solution in the amendment solution will be approximately 100 to 300 mg/L., in-order to.

~achieve aréasonable, measurable concentration in groundwater down gradient of the -~

- “amendment point..Bromide has been accepted by state and federal agencies-as a tracer’
- for similar applications. A pressure tansducer will be installed i éach micnitoring well.
~“to evaluate changes in groundwater elevation dunng this step Th1s sare procedure
. w111 be followed for each zone: : : : :

- The final step will consist of rnomtorlng for brormde in the momtormg wells in each

' “zone. Samples will be collected the same day as Step 3 and one week after Step 3. If.

the 400 gallons injected during the third step-does not provide sitficient influence, thén - B

~the améndment volume rnay be: 1ncreased for the IRZ unplernentatlon

- Each step will be conducted in all three Zones beforé moving to the next: step Potable

" water will be used throughout the hydrauhc festing program.

'Seven new rnomtormg well locatlons (cons1st1ng of a total of 12 new well po1nts) wﬂl

~ be installéd to-monitor the progress of the pilot study program.. These wells will:

‘consist of single wells and well clustersand are identified as MW-0001 through MW

' -0007 in P1gure 7 and Table 1. 'Well cluster MW-0006 will be used ‘during the hydraulic
~test discussed in Section 3:2.1. The locations and ratlonale for each of thiese well/well

clusters are sumimarized below
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~inthe Lower B-Sand. The well will be located between treatment lines, - -
S approxjrnately 22.5 feet downgradient- of an amendrnent-point

: "'well will be located at the estimated edge of the zone of influence, approxnnately
_ 15 downgradlent of an amendingit point. '

- m L MW-0003: The-purpose.of'this well cluster is to monitor ground.water in‘the

~ Upperand Lower B-Sand. The well cluster will be located at the estimated edge of
the zone of influence, approximately 15 downgradjent of an amendment point. .-

e MW- 0004 The purpose of this well is to moritor groundwater in the C- Sand and

. to agsess if the réactive zZoné has traveled ouiside the treatrnent area. The well will - o
_..'be Ioca'ted_apprOXim'"a"ter 90 feet 'downg'radient 'fr'orn' the last tr'eannent r'ow."' D

Sand and to assess if the reactive zone has trave led outside the treatment area. The -~ 5 o S
~ well will be'located approximately-90 feet downgradlent from the:furthest R
' -_'downgradlent treatiment row. :

o L MW-0006: The purpose of l;hlS well Cluster is to ronitor groundwater in the - o

- screens will be completed with 2-inch diameter 0.01-inch slotted PVC for all the new

- Upper and Lower B-Sand; and C-Sand. The well cluster will be-located af the -
~estimated edge of the zone of influence, approximately 30 feet downgradient of 3an- e
..a[nendmen[point‘.... L KT Ce I

o MW-0007: The: purpose of this well CIUSter is to monitor groundwater from a

backgiound well (upgradient of the treatmentarea). The well will bé a triple nested.-_ e
" well to monitor the Upper and Lower B-Sand, and the C-Sand. The well CIUSter
R will be located. approxn’nately 30 feet upgradlent of thie first treatiment Tow.

The monitoring wells will be 1nstalled usmg a hollow stem auger drill ig. Well

~monitoring wells (MW-0001, MW-0002, MW-0004, and MW-00003). A iinimom 4-

 foot bentonite séal will be:used to isolate each zone of the duak-and tripk-niested

" mionitoring wells MW-0003, MW-0006; and MW-0007. A well construction permit |

~~will be obtained from the Los Angeles County Department of Health Services prior to - !

installation. Typical mioniforing well construction is presented in Tigures 8A-and 8B.

........... 10
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L deliver carbohydrate solutlon The source-area zone is defined as the area where _
[OEREEER TR concentiations of either TCE, 1,1-DCE, or 1,1,1-TCA have concentrations above 3, 000
' ' [g/1.. Based on the groundWater data, the spec1ﬁc targeted aerial exterit and depth
intervals are summarlzed below: - .

- ________ L Upper B Sand (approxunately 65- 85 ft bgs) one area’ appromrnately 163, 000 o
- square feet (Sf) ........ SRR EIRFTR o o R :

. ':Lower B-Sand (approxrmately 85 95 ft bgs) three areas approxrmately 4; 000 sf
4700 sf, and 12,600 sf and o e o

' -'Prehrmnary design. calculatlons usmg estimations of 5ol permeablhty (o™ fo. 10 _
- centimeter per second), groundwater. flow velocity (average velocity of 15:feet. per '
~year), and-anficipated amendment half- life tesulted in a per point radius of inﬂuenee
- (ROI) of 15 feet. Therefore, the amendmerit points will be spacéd approximately 30 SRIIEER

. feet apart to establish a tréatment line that is perpendrcular to the direction of L : R, |

' .;groundwater flow. - In addition, the treatment lines will be spaced ori 45-foot- centers;

this spacing is based on a-minimum one-year travel time between:lines. These

' - distances may be adjusted based on the hydraulic testing (discussed in 3.2:1). Flgure 7 ;
_illusfrates the preliminary: plarmed locations of the IRZ.amendment pomts '

s Dué to the Varlablhty i site hthology, the IRZ arnendment pomts will be mstalled fo. -
- diseretely targét the three primary units (Upper B, Lower B and ‘C-Sand units) in order -~ = -
- toassure that the amendment solution reaches each of the targeted zones, IRZ o
- amenidment points in“the Upper B-Sand will be screened to target the upper saturated
- sand zone located between approximately 65-and 85 feet bas; the wells will be o
-screened -across the recent high water level.. Amendment points targeting the Lower B-
~ Sand will be-screened between approximately 85 and 95 feet bgs. Amendment points. -
.. targeting the C-Sand will be screened between approximately-95 and 115 feet bgs.. . IRZ -
- “amendment points will be constructed ‘as pairs or triplets in areas where impacted ZONEs
‘overlap. For example, AW-0110 will be constructed to include two screened zoties;
- one will be nstalled in the Upper B-Sand and one i the T.ower B-Sand zone (AW -
coe 0T L0-Acand AW-0110 B) Slmrlarly, screens i AW- 0034 will be completed in the

...................... 11
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.po_lnts ........ -

- Figure 7. Assuming the:3/4-inch dJameter schedule 40 polyvmyl chloride (PVC) ™
- amendment points are effective (per section 3.2:2), then a CPT rig will bé used to

- install-each amendment point in the Upper B-Sand zone (65-85 ft bgs). A CPT rig will - B

" also-be used torinstall temporary amendment-points in the: Lower B-Sand (85-95.1t .
- bgs); however, if refusal is-encountered with this drilling method then the points. w111 '
‘be completed usmg a HSA-drill rlg SERRERARETE _

Diie to the depth of the C- Sand Zone (95 115 ft. bgs) a HSA dr111 rlg will be used to S

- ~install a 1.5-inch diameter PVC casing and screen. Where Jmpacted zones’ overlap, in .

~the case of the Upper B-Sand and C-Sand, aiid Upper B-Sand, Lower B-Sand, and C- 3 |
 Sand, then dualnested and triple -nested temporary amendment points will be: ... .

completed using HSA-method. Each zone will be:completed with.a 1.5-inch dlameter ._ o

i '_:PVC casing at these duat and tnple -nested locationss.

_ .'The temporary points: 16 be installed usmg a CPT rig will be advanced W1th a 1 I5-inch
- -diameter hollow rod with a steel tip to the desired depth. The steel rod will be carefully -
removed leaving the PVC casing and screen in place: Slotted PVC (with 0.01-inch
" slots) will beused below the groundwater table (approximately 65 féef bgs)to the .-
~bottom of the botehole:: The temporary points o be installed using HSA will be
- constructed inside aii approximate 10-inch diameter borehole. - Clean sand, bentonite: -~

- seal, and cement shurry will be used to complete the construction of the amendmient -

© points. A construciion permit will be-obtained from the Los Angeles County’
: Department of Health Seivices for the aniendment points prioi io nstallation. Typlcal
_‘amendiment pomt construction detalls are presenited in Plgures IOA and 10B: ST

Twenty of the proposed IRZ amendment points-will be constructed in paJrs due to

- overlapping of the impacted Upper B-Sand and C-Sand plumes:. These IRZ -~
~aimendment points are. AW-0026, AW-0027, AW-0028, AW-0029, AW-0032, AW-

0033; AW-0034, AW-0035, AW-0036, AW-0042, AW-0043, AW-0044, AW-0045;

_'AW 0053, AW 0054 AW- '0064 AW 0065 A’W' 0075 AW- 0086 and AW 0096.

e L e e T RN -
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_tr1plets.due fo overlapplng_. of the impacted Upper B-Sand, Lower B-Sand, and C-Sand
- plumes (these include IRZ amendment points AW-0011, AW-0012, AW-0013; AW- -
0019, AW 0020.,. AW—0021 and AW 0022).. Table 1 sumimarizes the well constructlon

_detarls L B R _ e

.-3.2.'5 .Carbohydrat'e-Ame'ndm'e'hts-'-' R

Carbohydrates are stipplied using"a number of different food-grade materials including .~~~

_ ~'molasses, cheese whey, corn syrup.and others. For the Building 1/36 Area pilot study -
. program molasses has been selected as the primary substrate and cheese whey as a '
“potential secondary carbohydrate source. The balance of this discussion will focus on

. these carbohydrate sources: AR e =

- molasses - in case the molasses degradation is too rapld to_prov1de cost efﬁcrent
“treatment.. Both'molasses and cheese whey are highly soluble and can move through

both diffusive and-advective processes into the finer-grained lithologies (for example,

- as‘observed at this Site in‘the Upper B-Sand, Lower B-Sand, and C- Sand) promotlng

reductlon of. adsorbed contarmnant 111455,

Both molasses and cheese whey are cost—effectlve and innocuous arnendrnents that: -
- have been accepted by both state and federal regulatory agencies. Molasses and cheese:
-whey are easily biodegradable carbon soutces. In addition, both are:edible materials

- aid no undesirable effect is-expected from their use. - MSDS nd product information
for eachis included in Appendix A.

. 306 Bromide Tracer.

'Asdescribed in section 3.2.1, bromide tracer will be used as part of the hydraulic test.
- In addition, a small amount-of bromide tracer will be dissolved in the amendment
. solution that is used at AW-0062, and the duaktnested well AW-0110 (upgradient of.
“MW-0002 and MW-0003, respectively) as part of the sourcé-aréa IRZ pilot study

program. - These IRZ wells have been selected to-assess- performance of the IRZ in each

| '”'-groundwater ZONE (Upper B- Sand Lower B- Sand and C Sand) The I'adlllS of '

----- e 13
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Sodimn.bicarb(jnate.'will be used as a buffering agent to maintain the pH of the

—groundwater above approximately-4.0 standard units (SU). The pH can decline in a

mildly buffered groundwater-as:a result of the production of acidic biodegradation by—
products. The nieed for the addition- ofa buffer will be détermined based on the

baseling; process and performance momtormg events. Between' 5 1020 pounds of - _
- sodium bicarbonate would be added to-each amendment point, as hecessary, dunng the
‘carbohydrate solution amendment events. . EERT I

‘amendirent well. It ‘has been used at similar-sites in. Cahforma and .other states.. The B j_ '

MSDS for sodium blcarbonate is:included in: AppendJX A S :

-(WDR) permit - under the General WDR for remediation ProgTams “can be gTanted by
| heLARWQB. |

" The carbohydrate amendment (molasses ot cheese whey) will be mixed with potable -
- ‘water at the Sife to'create an approxirnate” 10 to 20 percent carbohydrate solution. - The -
~volume of carbohydrate solution added to each amendment point will be determined -
“based on the hydraulic festing results. Typical IRZ programs use-an amendment . -

~volume of less-than 3 percent of the available pore volume within the estimated
- -diameter of influence ‘around ¢ach of the IRZ amendment points. The:amendrent will
. be utilizeéd in the subsurface as a function of ‘the volume added, the solution strength,
' thé raté of groundwater flux, the:age and stage: of development of the- nncroblal
- populatlon and the presence and nature of available electron acceptors:

-mixing tank. - One:or more chstrlbutlon.systems will be used to deliver the solution.

- -Each system will be:connected to several IRZ amendment poirts for simultaneous

~solution addition. A quick conniect/disconnect feeder manifold will be used to conmect ;

- to the pomts ‘The feed liné to each IRZ amendiment point will include a flow rateand
- totalizer meter and ball valve. Water.and molasses will be mixed at a planned ratio
‘based on the site=specific hydraulic testing (Section 3.2.1). The carbohydrate solution
volume, concentration;-and frequencies may be adjusted based on the results of the
~field momtonng ------- R : : :

R S o . 4
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329 Souroe Area Pllot Sudy Monltormg

In-order to-monitor and IMEasure the performance of the process, three key elements
S _will. be.monitored over the course of ‘the source-area IRZ, p110t study program.

- 1. Delivery of adequate carbon substrate fo the substirface will be mcasured by BRI
- tracking TOC in the IRZ ariendmient points ‘and monitoting ‘wels. The tarset TOC -
L -concentratlon in the IRZ amendment p01nts w111 be between 1,000 and lO 000

A Enhancement and malntenance ofa reduc1ng env1r0nment Capable of
~degrading the targef VOCs. In order to asstre that these conditions are created and
‘maintained, DO, fettous iton, sulfidé and ORP will be measured in the field.
o _' These indicators will be supplemented with several laboratory parameters such as _
*hitrate, fitiite, sillfate, mathane, and_dlssolved_manganese. The target_enwronment :
will be marked by strongly reducing conditions (ORP < -50mV and DOless than '
- 1'mg/L), increased terrous iron, and potentially methane and sulfide:. productlon
- and reduced nitrate concentrations over. background. .- ... '

3 Enhanced productlon of daughter products will be momtored using VOC: o
- analysis (for cis- 1,2-DCE, vinyl chloride; 1,1-DCA, and ¢hlorocthaie), and hght

B --'hydrocarbon analysis (for ¢thene and ethance). The tatio of soutce VOC B
concentrations to daughter products will be moritored over the course of the -
“source-area IRZ pilot study program.- A decline-in the ratio is a positive indicator -
~of success. In addition, an increase in the daughter product concentrations and the
oo creation of ethene-and ethane are also posmve indicators of the technology $ R _ o
: sticcess. L T A

._Three types of momtonng events dre planned A base]me samphng event (pnor to - L L
. addition of carbohydrate solution); process mionitoring events; and performarce I EEETE R L P '
monitoring events. IRZ program monitoring will be conducted in-accordance with -~ = - o '

. Table 2. .In general, process monitoring will be conducted approximately 2 weeks after ~ - - ..

' “the inifiation of carbohydrate solution amendment addition and approximately every4 -~ RE R ORI |
- to 6 'weeks thereafter.. This sampling event will include field monitoring for pH and- DY DR
laboratory TOC ‘analysis: . Performance monitoring will be conducted approximately 6 = TR
- wiseks after the initiation of carbohydrate: solution amendmient addition and . SR ' e
‘approximately every 6 weeks thereafter: The perforimance monitoring events will
REEEE cconsist of a more comprehensive suite of analytes: If additional carbohydrate dehvery

..... ~event(s).are needed, then the sequence and.timing of the process-and performiance

""" . . : . 15 .
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momtormg event(s) may be modified to suit the modified

~amendmert program.. The projected schedule for the process and performance

monitoring events-are' summarized in Table 2.~ SR
3291 IRZMonitoring Well Network S B

'.ﬁ; :Momtormg will be conducted from one well upgradlent of the treatment area (MW

0007, six wells located inside the treatmenit area (TMW-2 and TMW-7, and four

~ proposed additional monitoring wells [MW-0001, MW-0002, MW-0003, and MW- i

~0006]), and two wells downgradient of the treatment area (MW -0004-and MW 0005)
" The proposed momtormg well network for each zone is summanzed below

e l;'.'.'_'Upper B-Sand (65 85 ft bgs) Momtorlng wells MW 0003, MW 0005 rIMW 2

~-and TMW-7 will be used to monitor changes in the Upper B-Sand. In addition; - -
- triple-niested wells (MW-0006 and MW 0007) will be used to monitor the Upper 3

2. Lower B-Sand (85-95 ft bgs): Two wells will be installed in this zone, MW-0001 -

- -and MW-0003. Inaddition, triple-nested wells (MW-0006 and MW- 0007) w111 be
*ased: to monitor the Lower B-Sand. SR

B B o Sand (95-115 fi bgs) MW-0002 and MW-0004 will be installed to tonitor the U o

~C-Sand. In addition, trlple -nested wells (MW 0006 and MW- 0007) will be used to _' S
. '._momt()rthecsand . o . } e e :

. AW-0166) will also be-used to collect supplemental data’ spec1ﬁc to the amendment _
“addition (specifically, TOC and pH). P1gure 7 illustrates the locations of the

Cmomiringwells. S
. s202 Basen'ne"Mo'nifoﬁn'g' R S R

S 'S1gmﬁcant groundwater momtormg data exists for the Site, 1nclud1ng the former
o '_ Building 1/36 source-area.. To augment this database; an additional baseline

‘groundwater monitoring event will be conducted from the two existing wells (TMW-2
“and TMW-7), seven IRZ monitoring wells (MW-=0001 through MW-0007), and five

.IRZ amendment pomts (AW 0030, AW—0062 AW 0074 AW Ol L1, and AW—0166)

. . ) .. . . . RRRRE . 16
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“and will prov1de a ﬁrrn basis-of conditions against which IRZ.-

performancecan be compared. Samples will be'collected from these: p01nts and
analyzed for the suite of analytes as summarized in Table2. ... '

:Durlng the’ basehne sarnphng event groundwater samples will be collected: and

- “analyzed for organic and inorganic paraméeters to evaluate the geochemrcal o _
“erviroiimient in thie area of concern. These analyses will include: general groundwater '
-quality parameters; electron acceptors,-and. brodegradatlon byproducts The parameters '

—are summarized below, o 3 o e - _ S

3-_'gr0undwater at the wellhead for the wells assoc1ated with the sourcé-atea IRZ: p]lot _ S

- study program, and include indicator parameters that can be used to-measure the

development of the reactive zone in groundwater The parameters include ORP, pH

- temiperatare, specific conductance, VOCs; and TOC The relative piesence of these

- Elecfron Acceptors = Analysrs for electron acceptors indicate: the relative levels of

analytes-can also be used as an indication of the presence of biodegradation of the : . G

'VOCs and provrde a basis for carbohydrate addition- frequency strength and Volume

“compounds presént in the groundwatet, which serve as alternate electron” acceptors
- -onceoxygen is depleted from the aquifer, and are a key indicator of anticipated success:

“of the rernedy These cornpounds includé DO mtrate iron, rnanganese sulfate, and
co, T S .

3 Bzodegradatzon By products Ana1y51s for the b10degradat10n byproducts indicate the

telative levels of compounds formed by biodegradation and aré therefore-dlsoa good |

indicator of reductive.dechlorination. These byproduct compouinds include dissolved :

- jronand | manganese, nitrite; COZ, nitrogen, sulfide, méthane, VOC daughter products '

o chloride, ethene, and ethane. -

Process rnonrtorlng will be conducted if weeks 2,6,12; 18 24 36 and 52 The purpose

~of these monitoring events is to measure the effect of the carbohydrate solution on the

groundwater conditions at, and near, the IRZ amendment points. This information w111

- be used to evaluate the need for adjustments to the amendnient addition program.
- Groundwater samples will be collected and samples will be analyzed in accordance

'BOE-C6-0002794
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with Table 2 In general samples will be analyzed for pH usihig a

field test protocol. Samples will also be senit to the laboratory for- TOC analysrs o
‘Samples will be collected from AW 0030, AW-0062, AW 0074 AW-0111, and AW- -
0166, [RUT : :

In adetlon durlng the latter fout samphng events the performance momtorrng data

-~ collected from the monitoriig wells will be used to supplemient the process monitoring .
~_data collected from the tive IRZ. amendment poirits. The carbohydrate solution may-be

- adjusted and/or additiorial carbohydrate dehvery event(s) may be conducted based on
*.‘the data collected durrng these events... o ' :

The. frequency, wells and points - sampled and the hst of analytes may be changed

“based on the data collected durlng ¢ach samplinig event. This flexibility is necessary: o

- assure that adequate; relevant water quality data-is.collected as the IRZ program _
. _progresses Any Changes and the ratlonale for such changes w111 be presented agpart

- Perforrnance rnomtorlng w111 be conducted at 6,12, 18 24,36, and 52 weeks fter the

: ._ initial carbohydrate dehvery event. This monitoring will be more cornprehensrve thiéh

the process monitoting.. Samples will be ¢ollected from some or all of the new

~monitoring wells in accordance with Table 2; Field parameters will be identical to the

- baseline event and groundwater samples will be collected from each monitoring well
-+ using low-tlow purge techniques and- will be analyzed for the parameters listed in

| Table 2. Groundwater samphng is discussed i in Sectioi: 4 0 RN

o B 'These data will bé uséd along with the- process monitoring data to-evaluate the progress L | e

~of the reactlve zone developrnent and to make ad]ustrnents to the- arnendment addition IR PE SIS N

program L

' .Pollowmg the week 52 perforrnance rnomtorlng event perforrnance rnomtormg will be
- performed as part of the sife=wide monitoring program from select IRZ monitoring -
- ~wells Tor a period-of one year Subsequent: sarnphng will be based on the data collected

Lo i predecessor events, -
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I should be noted that a Slte -wide groundwater monitoring program approved by the
LARWQCB:is currently in place and being used to'monitor Site-wide groundwater
quality (Haley & Aldrich, 2001).: This groundwater monitoring program will be ..

'_ continued. durlng the: source-area IRZ pilot study program and will be amended as -

) necessary (o prov1de remediation performance momtonng data for LARWQCB Lo -

._reportlng 5 o

_-'3 2,10° Data Evaluatlon and Amendment Adjugments

The process data collected in the monitoring program will be ised to assess the

“establishment/strength of the IRZ. and to deterniing if subsequent amendmeént

- addition(s)-are ieeded. The data will also be used to determine whether to modlfy or to
~maintain the planned monitoring program.. ORP, pH, TOC, VOC:ratio, other
*biogeochemical indicator parameters (i.e.-nitrate, sulfate,:sulfide, ferrous iron,etc.), and
- the bromide tracer will be evaluated in the monitoring wells to-define the rate of TOC .

' "Gro'l'ind\yater r'nonit'orin'g' data will be reviewed and used to deterinine the need 6 _
- adjust the strength, frequency, volume; and makeup of the-amendment additions. .~
~Adjustiments could include more frequent amendment additions, an increase or

“use arid the natural groundwater velocity. The data will also défine how well b'u'ffered | :
- the systeni.is— pl —election acceptor use; and how well thé target VOCs are- bemg BRI

degraded and fo what extent, T e L

decrease in solution strength, an increase or:decrease in. solution volume, the use of

- cheese whey instead of molasses, and/or the-addition:of sodium bicarbonate focontrol .

Ny _:The IRZ pilot study am'endment._additions will be ternﬁnated. after one _ye'a'r of o

“operation. - One year-of post-amendment monitoring will be conducted as part of the

“site-wide monjtoring 'pro‘gram A-t the'conelusion of the: post amendment 'monjtoring' '

- abandoninent of all the temporary IRZ amendmeit points and select IRZ momtormg
owells: “Wells and amendment points will be abandoned in accordance with State of
- California Department of Water Resources water well standards (Bulletlns 74—81 and '

”74 90)

19
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' -;drsturbance to the groundwater in the well. The groundwater sample analytlcal

Monrtorlng wells will be: gauged Prior: o collectrng ground water samples to deternune o

static water levels and total well depth. Low-flow purging (less then 250 milliliters per- )
~minute will be used for sampling events.to collect groundwater samples (o ininimize .
prograrnlsproV1ded1nTable2 Lo _ L I

' Samples collected from each well will. be tested for blogeochemrcal parameters using a

YSI unit, field test kits, and fixed-base laboratory analyses. The Y SI unit, with flow--

3 ‘through cell, will be-used to measure.pH, DO, ORP; specitic conductance, and

temperatire. Hach, Tne. colorimétric field test kits will be used to measure ferfous iron,
~and hydtogen sulfide.  Following field test kit analyses, groundwater samples will be:
~collected for groundwater quality parameters, terminal electron acceptors,and -+ -
degradation products; Samples to be analyzed for dissolved rietals will be filtered in

. _-"the field Jmmedrately followlng sample collectlon at eachof the samphng locations.

-~ - coolediice chests_at a temperature of approximately 4-degrees Centigrade (°C)and - _' '

- delivered via cornmercial carrier to a statecertified laboratory (Severn-Trent. -

‘Laboratories).. Samples will also be sent to VaporTech Services, Inc. located in -
Valencia, Pentisylvania for dissolved gas analysis: Samples will be delivered using

-+ standard chain- of-custody protocol. Field and laboratory data will be collected and _
" reported in accordance with the BRC Data Management Plan (Boeing 2001).- To verlfy

- _ " laborafory results; 10% of the laboratory VOC data will be subjected to third- party data
-'_-"'vahdatron

: 5 Permlts SRR e o -

- Several pernnts wrll be requrred before. nnplernentatron of the-pilot study program

. The permits. that will be needed: include (1) a WDR permit from the LARWQCB, _(2)

- well-construction permits:from the Los Angeles.County Departoment of Health

= Serv1ces and (3) water hydrant permrt from the Los Angeles Department of Water and”

..... s
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'_'Semr—annual data reports will be prepared and submiited to the: LARWQCB fo’

" document field activities, summarize analytical data, and present the ongomg remedlal

o performance and: progress per the WDR perrmt

. _ A summary’ report will be prepared at the conclus1on of the program The report w111
- documerit:source-area IRZ pilot study activities; monitoring and sampling activities, o
" analytical results, IRZ. results, aiid any recormnmended future ac‘tions; . -

WDR penn_lt ......... S .

"The estirmated: duranon of this p110t test program is two and one - half years The Phase : _
. T hydraulic testing-will be initiated as soon as this workplan is approved anda WDR = S

o ‘permitis granted by the LARWQCB: Installation of ‘the IRZ amendrment ‘points and
~:monitoring wells will follow the hydraulic testing. -Baseline:monitoring and the

-carbohydrate delivery events-will begin three fo six months after the WDR. permit

approval.. Amendment everits will be conducted for thenext 12:months of the pilot' '

- program based on the ifionitoring data’ collected Momtormg eVents will be conducted - - : S _' o :
. 'aspl'OVldCdlnTab162 .. S ” e . . : .

to the’ LARWQCB W1thm three months: followmg the post arnendment momtormg ......
) .' .Pel'l()d . .......... B TP
:_s Health andSafety R | e o

 Work will be completed by 40-hour Occupational Safety and Health Administration

R 'arnended for the scope of work drscussed i thrs workplan """"

(OSHA) trained personné] using Level D protection.. Work will be conducted in - -
accordance with the existing health and safety plan (Haley & Aldrich, June 8, 2001) as '
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' Resu:luals generated durmg thie Jmplementatlon of the source-arca IRZ p1lot study

_program-will include soil cuttings and groundwater monitoring well development and.

0. Re‘ferences- e - _' SN

. purge water. Soil cuttings generated during the drilling of the monitoring wells will be -
- placed in a roll-off bin or ir-a stockpile on plastic sheeting covered with plastic.
sheeting. Upon completion of diilling activities, thé soil will be sampled and -

. characterized for dj5position in‘acoordance with Site soil djsposition p‘rotocols-. _

or 55-gallon drums.and labeled The water will be: stored in.a.common area of the Site -

‘designated by BRC. Upon- completlon of field activities, the water willbe -~
“characterized for proper oft-Site (hsposmon by BRC o .

England- Geosystem/Haley & Aldrlch Ine..2001. Standard Operatmg Procedures for ._

Measuring Natural Atienuation Parameters-at Bocing Realty Corporatlon
~ Former C- 6 Fac1hty Rev151on 1.0, January 9 2001.

: '_:Haley & Aldtich, Tn¢:, 2001, Groundwater Momtormg Workplan 2002, Boeing Realty

Corporatlon Forrner C- 6Pa01hty Los Angeles Califomia, December 20, 2001

RS-
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Proposed Monitoring and Amendment Well Information

Table 1

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California

Well ID Well Diameter Approximate Approximate Screened
Zone . Total Depth Interval
‘Well No. Suffix (in) (ft) (ft)
[Monitoring Wells
MWO0001 B Lower B-Sand 2.0 95 85-95
MW0002 C C-Sand 2.0 115 95-115
MWO0003 A Upper B-Sand 2.0 85 65-85
MWO0003 B Lower B-Sand 2.0 95 85-95
MWO0004 C C-Sand 2.0 115 95-115
MWO0005 A Upper B-Sand 2.0 85 65-85
MWO0006 A Upper B-Sand 2.0 85 65-85
MWO0006 B Lower B-Sand 2.0 95 85-95
MWO0006 C C-Sand 2.0 115 95-115
MWO0007 A Upper B-Sand 2.0 85 65-85
MWO0007 B Lower B-Sand 2.0 95 85-95
MWO0007 C C-Sand 2.0 115 95-115
[Amendment Wells
AW0001 A Upper B-Sand 3/4 85 65-85
AWO0002 A Upper B-Sand 3/4 85 65-85
AW0003 A Upper B-Sand 3/4 85 65-85
AWO0004 A Upper B-Sand 3/4 85 65-85
AWO0005 A Upper B-Sand 3/4 85 65-85
AWO0006 A Upper B-Sand 3/4 85 65-85
AWO0007 A Upper B-Sand 3/4 85 65-85
AWO0008 A Upper B-Sand 3/4 85 65-85
AWO0009 A Upper B-Sand 3/4 85 65-85
AWO0010 A Upper B-Sand 3/4 85 65-85
AWO0010 B Lower B-Sand 3/4 95 85-95
AWO0011 A Upper B-Sand 3/4 85 65-85
AWO0011 B Lower B-Sand 1.5 95 85-95
AWO0011 C C-Sand 1.5 115 95-115
AWO0012 A Upper B-Sand 1.5 85 65-85
AWO0012 B Lower B-Sand 1.5 95 85-95
AW0012 C C-Sand 1.5 115 95-115
AW0013 A Upper B-Sand 1.5 85 65-85
AWO0013 B Lower B-Sand 1.5 95 85-95
AW0013 C C-Sand 1.5 115 95-115
AWO0014 A Upper B-Sand 3/4 85 65-85
AWO0015 A Upper B-Sand 3/4 85 65-85
AWO0016 A Upper B-Sand 3/4 85 65-85
AWO0017 A Upper B-Sand 3/4 85 65-85
AWO0018 A Upper B-Sand 3/4 85 65-85
AWO0019 A Upper B-Sand 1.5 85 65-85
AWO0019 B Lower B-Sand 1.5 95 85-95
AWO0019 C C-Sand 1.5 115 95-115
AW0020 A Upper B-Sand 1.5 85 65-85
AW0020 B Lower B-Sand 1.5 95 85-95
AW0020 C C-Sand 1.5 115 95-115
AW0021 A Upper B-Sand 1.5 85 65-85
AW0021 B Lower B-Sand 1.5 95 85-95
AW0021 C C-Sand 1.5 115 95-115
g \aprojectiBoeingCA00594\reportsiworkplan\B-136\Table 1 - well matrix Page 1 of 5
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Proposed Monitoring and Amendment Well Information

Table 1

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California

Well ID Well Diameter Approximate Approximate Screened

Zone . Total Depth Interval
‘Well No. Suffix (in) (ft) (ft)
AW0022 A Upper B-Sand 1.5 85 65-85
AW0022 B Lower B-Sand 1.5 95 85-95
AW0022 C C-Sand 1.5 115 95-115
AW0023 A Upper B-Sand 3/4 85 65-85
AW0024 A Upper B-Sand 3/4 85 65-85
AW0025 A Upper B-Sand 3/4 85 65-85
AW0026 A Upper B-Sand 1.5 85 65-85
AW0026 C C-Sand 1.5 115 95-115
AW0027 A Upper B-Sand 1.5 85 65-85
AWO0027 C C-Sand 1.5 115 95-115
AW0028 A Upper B-Sand 1.5 85 65-85
AW0028 C C-Sand 1.5 115 95-115
AW0029 A Upper B-Sand 1.5 85 65-85
AW0029 C C-Sand 1.5 115 95-115
AW0030 A Upper B-Sand 3/4 85 65-85
AW0031 A Upper B-Sand 3/4 85 65-85
AW0032 A Upper B-Sand 1.5 85 65-85
AW0032 C C-Sand 1.5 115 95-115
AW0033 A Upper B-Sand 1.5 85 65-85
AW0033 C C-Sand 1.5 115 95-115
AW0034 A Upper B-Sand 1.5 85 65-85
AWO0034 C C-Sand 1.5 115 95-115
AWO0035 A Upper B-Sand 1.5 85 65-85
AWO0035 C C-Sand 1.5 115 95-115
AWO0036 A Upper B-Sand 1.5 85 65-85
AWO0036 C C-Sand 1.5 115 95-115
AWO0037 A Upper B-Sand 3/4 85 65-85
AW0038 A Upper B-Sand 3/4 85 65-85
AWO0039 A Upper B-Sand 3/4 85 65-85
AWO0040 C C-Sand 1.5 115 95-115
AWO0041 C C-Sand 1.5 115 95-115
AW0042 A Upper B-Sand 1.5 85 65-85
AW0042 C C-Sand 1.5 115 95-115
AW0043 A Upper B-Sand 1.5 85 65-85
AWO0043 C C-Sand 1.5 115 95-115
AWO0044 A Upper B-Sand 1.5 85 65-85
AW0044 C C-Sand 1.5 115 95-115
AWO0045 A Upper B-Sand 1.5 85 65-85
AWO0045 C C-Sand 1.5 115 95-115
AWO0046 A Upper B-Sand 3/4 85 65-85
AWO0047 A Upper B-Sand 3/4 85 65-85
AWO0048 A Upper B-Sand 3/4 85 65-85
AW0049 C C-Sand 1.5 115 95-115
AWO0050 C C-Sand 1.5 115 95-115
AWO0051 C C-Sand 1.5 115 95-115
AW0052 C C-Sand 1.5 115 95-115
AWO0053 A Upper B-Sand 1.5 85 65-85
AWO0053 C C-Sand 1.5 115 95-115

g \aprojectiBoeingCA00594\reportsiworkplan\B-136\Table 1 - well matrix Page 2 of 5
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Proposed Monitoring and Amendment Well Information

Table 1

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California

Well ID Well Diameter Approximate Approximate Screened

Zone . Total Depth Interval
‘Well No. Suffix (in) (ft) (ft)
AWO0054 A Upper B-Sand 1.5 85 65-85
AWO0054 C C-Sand 1.5 115 95-115
AWO0055 A Upper B-Sand 3/4 85 65-85
AWO0056 A Upper B-Sand 3/4 85 65-85
AWO0057 A Upper B-Sand 3/4 85 65-85
AWO0058 A Upper B-Sand 3/4 85 65-85
AWO0059 C C-Sand 1.5 115 95-115
AWO0060 C C-Sand 1.5 115 95-115
AWO0061 C C-Sand 1.5 115 95-115
AWO0062 C C-Sand 1.5 115 95-115
AWO0063 C C-Sand 1.5 115 95-115
AWO0064 A Upper B-Sand 1.5 85 65-85
AW0064 C C-Sand 1.5 115 95-115
AWO0065 A Upper B-Sand 1.5 85 65-85
AWO0065 C C-Sand 1.5 115 95-115
AWO0066 A Upper B-Sand 3/4 85 65-85
AWO0067 A Upper B-Sand 3/4 85 65-85
AWO0068 A Upper B-Sand 3/4 85 65-85
AW0069 A Upper B-Sand 3/4 85 65-85
AWO0070 C C-Sand 1.5 115 95-115
AWO0071 C C-Sand 1.5 115 95-115
AWO0072 C C-Sand 1.5 115 95-115
AWO0073 C C-Sand 1.5 115 95-115
AWO0074 C C-Sand 1.5 115 95-115
AWO0075 A Upper B-Sand 1.5 85 65-85
AWO0075 C C-Sand 1.5 115 95-115
AWO0076 A Upper B-Sand 3/4 85 65-85
AWO0077 A Upper B-Sand 3/4 85 65-85
AWO0078 A Upper B-Sand 3/4 85 65-85
AWO0079 A Upper B-Sand 3/4 85 65-85
AWO0080 A Upper B-Sand 3/4 85 65-85
AWO0081 C C-Sand 1.5 115 95-115
AWO0082 C C-Sand 1.5 115 95-115
AW0083 C C-Sand 1.5 115 95-115
AWO0084 C C-Sand 1.5 115 95-115
AWO0085 C C-Sand 1.5 115 95-115
AWO0086 A Upper B-Sand 1.5 85 65-85
AWO0086 C C-Sand 1.5 115 95-115
AWO0087 A Upper B-Sand 3/4 85 65-85
AWO0088 A Upper B-Sand 3/4 85 65-85
AWO0089 A Upper B-Sand 3/4 85 65-85
AWO0090 A Upper B-Sand 3/4 85 65-85
AW0091 A Upper B-Sand 3/4 85 65-85
AW0092 C C-Sand 1.5 115 95-115
AW0093 C C-Sand 1.5 115 95-115
AW0094 C C-Sand 1.5 115 95-115
AW0095 C C-Sand 1.5 115 95-115
AW0096 A Upper B-Sand 1.5 85 65-85

g \aprojectiBoeingCA00594\reportsiworkplan\B-136\Table 1 - well matrix Page 3 of 5
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Proposed Monitoring and Amendment Well Information

Table 1

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California

Well ID Well Diameter Approximate Approximate Screened

Zone . Total Depth Interval
‘Well No. Suffix (in) (ft) (ft)
AW0096 C C-Sand 1.5 115 95-115
AWO0097 A Upper B-Sand 3/4 85 65-85
AWO0098 A Upper B-Sand 3/4 85 65-85
AWO0099 A Upper B-Sand 3/4 85 65-85
AWO0100 A Upper B-Sand 3/4 85 65-85
AWO0101 A Upper B-Sand 3/4 85 65-85
AW0102 A Upper B-Sand 3/4 85 65-85
AW0103 C C-Sand 1.5 115 95-115
AWO0104 C C-Sand 1.5 115 95-115
AWO0105 C C-Sand 1.5 115 95-115
AWO0106 C C-Sand 1.5 115 95-115
AW0107 A Upper B-Sand 3/4 85 65-85
AW0108 A Upper B-Sand 3/4 85 65-85
AWO0109 A Upper B-Sand 3/4 85 65-85
AWO0110 A Upper B-Sand 3/4 85 65-85
AWO0110 B Lower B-Sand 3/4 95 85-95
AWO0111 A Upper B-Sand 3/4 85 65-85
AWO0111 B Lower B-Sand 3/4 95 85-95
AWO0112 A Upper B-Sand 3/4 85 65-85
AWO0113 A Upper B-Sand 3/4 85 65-85
AWO0114 A Upper B-Sand 3/4 85 65-85
AWO0115 A Upper B-Sand 3/4 85 65-85
AWO0116 A Upper B-Sand 3/4 85 65-85
AWO0117 A Upper B-Sand 3/4 85 65-85
AWO0117 B Lower B-Sand 3/4 95 85-95
AWO0118 A Upper B-Sand 3/4 85 65-85
AWO0118 B Lower B-Sand 3/4 95 85-95
AWO0119 A Upper B-Sand 3/4 85 65-85
AWO0120 A Upper B-Sand 3/4 85 65-85
AWO0121 A Upper B-Sand 3/4 85 65-85
AW0122 A Upper B-Sand 3/4 85 65-85
AWO0123 A Upper B-Sand 3/4 85 65-85
AWO0124 A Upper B-Sand 3/4 85 65-85
AWO0125 A Upper B-Sand 3/4 85 65-85
AW0126 A Upper B-Sand 3/4 85 65-85
AWO0127 A Upper B-Sand 3/4 85 65-85
AW0128 A Upper B-Sand 3/4 85 65-85
AWO0129 A Upper B-Sand 3/4 85 65-85
AWO0130 A Upper B-Sand 3/4 85 65-85
AWO0131 A Upper B-Sand 3/4 85 65-85
AW0132 A Upper B-Sand 3/4 85 65-85
AWO0133 A Upper B-Sand 3/4 85 65-85
AW0134 A Upper B-Sand 3/4 85 65-85
AWO0135 A Upper B-Sand 3/4 85 65-85
AWO0136 A Upper B-Sand 3/4 85 65-85
AWO0137 A Upper B-Sand 3/4 85 65-85
AWO0138 A Upper B-Sand 3/4 85 65-85
AWO0139 A Upper B-Sand 3/4 85 65-85

g \aprojectiBoeingCA00594\reportsiworkplan\B-136\Table 1 - well matrix Page 4 of 5
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Proposed Monitoring and Amendment Well Information

Table 1

Former Boeing C-6 Facility (Building 1/36 Area), Los Angeles, California

Well ID Well Diameter Approximate Approximate Screened

Zone . Total Depth Interval
‘Well No. Suffix (in) (ft) (ft)
AWO0140 A Upper B-Sand 3/4 85 65-85
AWO0141 A Upper B-Sand 3/4 85 65-85
AW0142 A Upper B-Sand 3/4 85 65-85
AW0143 A Upper B-Sand 3/4 85 65-85
AWO0144 A Upper B-Sand 3/4 85 65-85
AW0145 A Upper B-Sand 3/4 85 65-85
AW0146 A Upper B-Sand 3/4 85 65-85
AW0147 A Upper B-Sand 3/4 85 65-85
AW0148 A Upper B-Sand 3/4 85 65-85
AWO0149 A Upper B-Sand 3/4 85 65-85
AWO0150 A Upper B-Sand 3/4 85 65-85
AWO0151 A Upper B-Sand 3/4 85 65-85
AWO0152 A Upper B-Sand 3/4 85 65-85
AWO0153 A Upper B-Sand 3/4 85 65-85
AWO0154 A Upper B-Sand 3/4 85 65-85
AWO0155 A Upper B-Sand 3/4 85 65-85
AWO0156 A Upper B-Sand 3/4 85 65-85
AWO0157 A Upper B-Sand 3/4 85 65-85
AWO0158 A Upper B-Sand 3/4 85 65-85
AWO0159 A Upper B-Sand 3/4 85 65-85
AWO0160 A Upper B-Sand 3/4 85 65-85
AWO0161 A Upper B-Sand 3/4 85 65-85
AW0162 A Upper B-Sand 3/4 85 65-85
AW0163 A Upper B-Sand 3/4 85 65-85
AWO0164 A Upper B-Sand 3/4 85 65-85
AWO0165 A Upper B-Sand 3/4 85 65-85
AWO0166 B Lower B-Sand 3/4 95 85-95
AWO0167 B Lower B-Sand 3/4 95 85-95
AWO0168 B Lower B-Sand 3/4 95 85-95
AWO0169 B Lower B-Sand 3/4 95 85-95
AWO0170 B Lower B-Sand 3/4 95 85-95

Note:

(1) Wells TMW-2 and TMW-7 will also be included in the monitoring program. These wells are screened in the B-Sand.

g\aproject\BoeingCA00594\reports\workplan\B-136\Table 1 - well matrix

Page 5 of 5
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-Carbohydrate Addifion and Ground water Monitoring Schedu]e
‘Former Boeing C-6 Facility (Building-1/36 Area); Los-Angeles, Ca]]fornia'_

Week
__________________________________________________________________________ 0 | 5o ¢ 12 g 2 ag | Ey
................. N
. . Poiot and B . - Process . Peiforinance | Perfornmance | Perfornmance .
. Workplan Menitoring Well Baseline: - [ Carbohydrate | Manitoring: | Perforntance | Perfornmance | Monitoring | .Monitoring | Monitoring. [ ' Perfornance”
- Approved ~ Installation Moniforing Addifion .5 Monitoring | Monitoring | ey (6 Manitoririg (6,7)

----- .. [Dissolved oxygen 1A x x = X X = =
""" . . O zidation reduction potential (ORF) A x x x = = x x R
.................... . o Al = = (2). kS = = X = =
...... S e Al < = % z z = x
S pecific conductance NA™Y X = X X E X X
[ron, ferrous NA®D b:4 X b:4 X X b:4 = 0
JEydrogen sulfide AP x x x x x x x
................... —— e . . N N N n n

[Vclatile Organic Compounds 8260 hd = = = = hd hd
[T otal organic carbon. (TOC) 415.1 X ke k4 X k3
................ [Manganese, total GO10A x X x x
[Manganese, dissolved 60104 X X X = = X = Ny
[ron, total GO10A x X x x
. S ulfate 375.4 b4 x = = = = = e
ER T S [Mitrate 3532 x. X x X X x = o
__________ M itrite 353.2 b4 X b4 X
Chloride 325.2 X E x. X

[Dissclved Oxygen VaporTech = = = = = = =
[Carbon dioxide VaporTech(!) x X x X x x x
...... irogen VaporTechw x X = x X E X
fMethane. VaporTech(_!) X k4 X k3 i X X
...... [Ethane VaporTech™ = = % S
[Ethene VaporTect™ = X = = = = = IR,

B romide. 320.1 x X x X . x. x

[Wells to be Sampled (4,5) 1,2,3,4,5,6,7,89 (5) 1,2,3.6 1,2,3,6,8,5. 1,236 123,685 1,2,3,6,89 1,2,3,4,5,6,7,89

* Motes:
(1) MA™- notapplicable: Parameters will be méasured In the Field using & YST 6000 Witer Quality Transthitter unit.
"(2) MA - tot applicable. Paramietérs will bé theasured in the figld using a Hach test kit
(3] Method developed by VaporTech; Inc.
(4. 1 ROWSG00T; 2000028 3:MW-0003; 4 AW =0004, 5: MW 0003, 6: MW- 0008, 7: MW= 0007 | BrTNOR-2; 5, TROW-7 ..
) {5y The. process frienitoring evénts will be conducted in weeks 2, 6, 12, 18, 24, 36, and 52 for TOC and pH. AW-0030, :AW-0062,-AW-0074, AW-0111, and AW: 0166 Wil bé sampled as part of thése evehts. ... ...
" During the baseline event; AW-0030; AW-DOBZ AW-0074 AW 0111, and AW-0166 will be: sampled for TOC, pH and VOTs . - . .. . R R
() The titning and analysis conducted diring these events may be ddfusted to accommedate data-collécted In previdus events. . : N : ’ :

‘g el DG S5 epr e CHpl B 384 Tabler 3 oriaing Sc hecile T L . o s
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_ DATE: 12/05/2001 12:13 _ PRI#: CA 584.01.Q1 _Uio“ drawings\ aprojsct\boaing\BOE-CDP FILE: 01-6575 | CHK: BURDICK PM: LENZO ART: STILES
7
CARBON
TETRACHLORIDE TETRACHLOROETHENE
DEGHLBRINATION F 1,1,1=TRICHLOROETHANE 1,1,2—TRICHLOROETHANE
v S, A .
CHLOROFORM | TRICHLOROETHENE |, ELIMINATION REDUGTVE
e ——————— - PECHLORINATION
REDUCTIVE  E— —
DECHLORINATION DECHLORRATION 'l 1.1-DICHLOROETHENE ||
L — — 5 — — — — — —— il |
1,1—DICHLOROETHANE
REDUGTIVE REDUCTIVE
DECHLORINATION DECHLORINATION
REDUCTIVE
REDLICTIVE omn_.__bw_z\ao%
DECHLORINATION
HYDROLYSIS DI-HALQ
ANAEROBIC R 7777777777777 7777777 M ELIMINATION
OXIDATION “Q \“
L e 2T “._ REDUCTIVE
DECHLCRINATION HYDROLYSIS
REDUCTIVE
REDUCTIVE
DECHLORINATION Umn_.__now_z‘»._._oé
A4 h "4
ACETIC ACID METHANE ETHENE ACETIC ACID ETHANE ETHANCL ETHENE
l BIOTIC REACTIONS (ANAEROBIC 7/ AEROBIC MINERALIZATION TO COz
CO2 CONDITIONS) ————— |_
o _| AERDBIC COMETABOLISM TQ CO2 IN PRESENCE OF TOLUENE
—>  ABIOTIC REACTIONS (ANAEROBIC OR
AEROBIC CONDITIONS) [ ]| AEROBIC COMETABOLISM TO COz IN PRESENCE OF METHANE
SOURCE: INTERSTATE TECHNOLOGY AND REGULATORY COOPERATION WORK GROUP (ITRC), MAY 1999, NATURAL
ATTENUATION OF CHLORINATED SOLVENTS IN GROUNDWATER: PRINCIPLES AND PRACTICES, WWW.ITRCWEB.ORG
FIGURE
n COMMON DEGRADATION PATHWAYS
gﬂ—m BOEING REALTY CORPORATION, 5
FORMER C-6 FACILITY (BUILDING 1/36 AREA)
\ LOS ANGELES, CALIFORNIA
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| ART; STILES

| PM: LENZO

| FILE; 01-8576 |CHK: BLRDICK

| bwa: drawings\ aprajsct\ boeing\ BOE—-COCIRZ
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|

Mixed Complex Organic
Materials like Molasses

Hydrolysis

Organic Monomers

Fermentation

[\

Alcohols & Organlc Ackis

Acetate and Hydrogen Formation

f2a ARCADIS

| DATE: 12/05/2001 12114 | PRI#: CA 584.01,01

\

Acetata Hydrogen
Oxidation Oxidation
Electron Acceptors End Products
Sulfate Sulfide
Iron () Iren (l)
Carbon Dioxids Mathane
FIGURE

CYCLING OF ORGANIC CARBON IN AN IRZ

BOEING REALTY CORPORATION,
FORMER C-6 FACILITY (BUILDING 1/36 AREA)
LOS ANGELES, CALIFORNIA
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Material Safety Data Sheet U.S. Dopartment of Labor

May be usad 19 comply with : Oecupationsl Safety ard Health Admdniatration

OSHAs Hazand Communication Standard, {Non=Mandalory Form)

29 CFR 1910.1200. Standar mus{ ba Form Approved

congwtad for spacific rlql.imnnﬁr.. OME. No. 12180072

TCENTITY (As Ussd. an Label and el - [Wote: Blank spaces are nol pevmited. IF acy A /= oot applicabls ar ne

information ia avaliabls, te space must be marked to Indicake thet

CODE #6877 MOLASSES

Sectlon |

Tareciaers Hama [Emagency TampRona NOrbed
INTERNATIONAL MOLASSES CORP., LTD. 201-368-8035

Nl dreza (Number, Simel, City, Strka mnd ZIP otey Telepher Number for Ibormaton
P.C. BOX 57 BO0-5260180

abi Prispaared
SADD_E 8RO0OK, NJ '

ieture oF PIREarer (Ot raly

Q7662
Sectlon |l - Hazerdous Ingradisnts/identity Information
Lxher Limiks
Hezmrdous Coampanants (5 pectfic Chamieal Hemtty: Camrapn Namaial) OSHA PEL ACGEH TLY FRMeCTTIrTa ] % [apianal)

Not Applicable

Section Jll - BPhysicaliChemical Characteristics
“Balling Faint

Epecific Gravity (H20 = 1)
MiA MIA
Vapar Preasurs (mm Hp ) : T
NiA NiA,
Vapor Dengty (AR = 1] Fvaporation Rats
_ MNA [Butyl Acetate = 1) NiA
Solublity in Vrater
09%
APPEATAnGe T O00r
BROWN LIQUID, M{OLASSES ODOR
SECTION {V - Firo and ion Hazard Data
Flash Pt Flarriabie Lirts
NOT APPLICABLE NOT APPLICABLE ]EL
Exfngulsting Medix
WATER
Spacal FIng Fighting Frocachiss
NONE
Trassiial Hra Brd Explotion Hazans
' NONE

BOE-C6-0002821



-~ WHOLE DRIED WHEY

GRANULAR WHEY

PRODUCT DESCRIPTION: Granular Whey is a free-flowing, non-hygroscopic sweet whey,
produced exclusively by International Ingredient Corporation. The product is dried fresh in the

cheese manufacturing facility using a unique reller drying process. Because the whey is dried
immediately when fresh, neutralizing agents and bleaches, commonly used in other whey drying
processes, are not used. The light cream color of Granutar Whey comes from the natural cheese

calor. The unique drying process also "fixes” lactose in the 8-forrn, the sweetest form of lactose. The
nntritional profile and uniformity of Grannlar Whey is superior lo that of spray-dried whey.

TYPICAL ANALYSIS
Crude Profein 12.5%
Crude Fat 1.0%
Crde: Fiber 0.0%
Lactose ] 72.0% -
Lysine - 1.0%
Ash =
Sait 2.5%
Moisture 4.0%
M.E. (calculated) 1,628 kcal/kg
PHYSICAL PROPERTIES:
Calos: Cream to orange cheddar color -

Atoma: Mild characteristic milk aroma

Flavor: Sweet, (B-form of lactose)

Texture: Granular L )
" Bulk Density: 4045 Ibjew. ft ( ~£35)

Salmopella:  Negative éuj

USAGE: Granular Whey is the ideal whey for dty feed and pet foed applicalions. Usage levels
generally range between 5-30% of the diet, depending on the age and weight of the animal. The
granular texture provides unique benefits where product ﬂowablht_v is ﬂﬂtll’:ﬂl such as in hot, humid -
environments,

PACKAGING: Filly pound, multiwalled, polylined, paper bags or bulk.
Home/Company Profile/Products/Production Fadilities/What's New

BOE-C6-0002822



P30S Number: PSEET LA i ' . ’ . - Effecths Date: 1278/0¢

24 Hour Emergency Telaphone: QHE-BEE-!‘I 51

CHEMTREG: 1-500-424-9500

Matlhonal Responise in Canada
CAMNUTELS: B13-848-6666

Frﬂ'm.' Mallinckrodt Eﬂklr, Inc. . Ownside U5, and Canada -

773 Red Sichool La . :
' Phitﬁpshur:g,osd D:;EE Chemtrec: 21!2-453.-?513
. ' h : EE:};EG CHE!:[J,'EEG, Qﬁ-MUTEﬂ‘ and N.g_ﬂgnm
Y ) ' s Emisigency i nbei,
W ALLINCKRODT JTBaker e EY e
. ’ : ﬂmargafmiﬁ R
S poLe ﬂfr‘ﬂmldanﬁﬂ-:rbﬁa- T aharficals: ST 0

All non-emengency quastions should be dieched to Customer Service ] -BOU&B_:Z-Z&S?} for agsislancs.

POTASSIUM BROMIDE

Product Identification

Syhonymas: Broemide sah of potassium
CAS No: 7758-02-3
Molecular Weight: 118.00
Chemical Formula: KBr
Product Codes: J.T. Baker:
2961, 25498
Mallintkrodt:
0493, 0500, 0505

Compositionﬂhformatinn on Ingredients

Ingradient - CAS No. Percent Hazardous
Potassium Bromide . 7758-02-3 100%% a5

Hazards ldentification

. Emargency Overview

WARNING! HARMFUL iF SWAL EOWED OR INHALED. AFFECTS. CENTRN. MER‘JDUS SYSTEFJ'I EEMN
AND EYES. MAY CAUSE IRRITATION TO SKIN: EYES, AND RESPIRATORY TRACT. .

J.T. Eaker SAF-T-DATA(tm) Ratings

{Frovided here For your convenlance)

Health: Flammablity: Reactivily: _ Contact:
1 - Slight ) - Nons 0 - None 1 - Slhght

* Lab Protaction Equip: GOGGLES; LAB COAT

Storage Color Coda: Orange (Genetal Storage)

FPotentlal Haalth Effects

Inhaletlon: - .

Dust may cause irritation {o the respiratory tract. Symptums may Includa coughirmg, sure throat, and shorlness
of breath.

Pxne 1 of 5
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MSDS Number: P5587 . . Effective Date: 12/8/96

- include skin rash, blurred vision and other eye effects, drowsiness, irritability, dizziness, mania, hallucmatnons

* Dry material may cause mild irritation. Solutions may cause irritation, redness pain, and sk|n bums

ingestion:

May cause nausea, vomiting and abdominal pain. Ingestions are usually promptly rejected by vormiting, but
sufficient absorption may occur to produce central nervous system, eye and brain effects. Symptoms may

and coma.
Skin Contact:

Eye Contact:

May cause irritation, redness and pain.

Chronic Exposure:

Repeated or prolonged exposure by any route may cause skin rashes (bromaderma). Repeated lngestlon of -
small amounts may cause central nervous system depression, including depression, ataxia, psychoses,
memory loss, irritability, and headache.

Aggravation of Pre-existing Conditions: ,
Persons suffering from debilitation, depression, alcoholism, neurological or psychological disorders may be :
more susceptible to the effects of this compound.

4. First Aid Measures
Inhalation:

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a
physician.

Ingestion: "

Induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an
unconscious person. Call a physician.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated
clothing and shoes. Wash clothing before reuse. Call a physician.

Eye Contact:

Wash eyes with plenty of water for at least 15 minutes. Call a physician.

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard.

Explosion:

Not considered to be an explosion hazard.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus
with full facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Spills:
Sweep up and containerize for reclamation or disposal Vacuuming or wet sweepmg may be used to avoid
dust dispersal.

7. Handling and Storage’ }
Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. |
Separate from incompatibilities. Containers of this material may be hazardous when empty since they retain |
product residues (dust, solids); observe all warnings and precautions listed for the product.

Page 2 of 5 '
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RIEDS Number: Fo887 : o : - Effectlve Date: 12/5M¢

—HTF Carclnogan--

Ingredient . Known Anticipsted  IARC Catsgary
Potasslum Braméde (TF5E02-2) Mo My MNong :
12. Ecological Information
Environmental Fate:
MNe¢ infermation found.
Environmantal Toxicity:
Mo information found.
13. Disposal Considerations
Whatever cannot be saved fur recovery of recyefing should ba rmanaged in an appropriats and approved waste
disposal facilily. Frocessing, use or conlamination of this product may change the wasle management Dpt:uns
State and loval disposal regulations may differ from federal disposal regulations. .
Dizposa of container and unused contents in accordance with fa:leral, state and |DGE;| requirements.
14. Transport Information
- Mot regulated.
15. Regulatory Information
iChemical Invertory Status_ .
AN d— .
Ingradiant TSGA Ec Japan Australla  Horea DsL HD3L PHL
Polazsiwm Bromide ﬁ?ﬁ&ﬂz—ﬁh rag a3 Yes Yes ras Yes Ma Yee
Fadaral, State & Intamational Regulabions _: . :
- ~SARA 302—  ———-SARA 313 RCRA. <154
Ingradient RO . TPD Uet  Chemnical Catg. CERCLA 26133  8(d)
Potassium Brotnide (7758-02-3) Na Hg Mo . No No Mo Mo
Chemical Weapons Gonvention: Na TSCA t2{b): No - COTA: No
SARA 311/312; Acute: Yes Chronlc: Yas  Fire: No F'res;ure No Reactivity: No {Pure / Sclid’
Warning; .
THIS. FRDDUET CDNTAINS ﬁ. GHEMICAL(S»} KNDWN TD THE STATE EIF CﬂLIFDRNIA TGEAUSE R
CANCER. L SRR g
Australian Hazchem Code Na mformatlon fnmd Au::rtralian Polson S-::hadule Nn mfnn-natun fuund
WHMIS: ~ This MSDS has baen prepared according to the hazard criteria of the Controfled Products
S Regulations (CPR) and the MSDS containg all of the information required by the CFR.
16. Other Information
NFPA Ratings:
Heallh: 2 Flammability: O Reactivity: 0
Label HBazard Warning:
WARNING! HARMFUL IF SWALLOWED ORINHALED. AFFECTS CENTRAL NERVCOUS SYSTEM, BRAIMN
AND EYES. MAY CALUSE IRRITATION TO SKIM, EYES, AND RESFIRATORY TRACT.
Label Precautions:
Avold bresthing dust.
Page 40of B
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MEDS Number: PS52T ' - Effactve Date: 1248

Keap containsr closad.

Use wiih adaquate ventitafion.

Avyoid contact with eyes, skin and duthmg
Wash thoroughly afterhandling.

Label First Aid:

If swallowed, ducs vomiting immediately as direcled by medical pErsc-nneI Never give anything by muum to
an unconscious parson. If inhaled, remove to fresh air. If not braathing, give arlificial respiration. if breathing is
difficult, give axygen. In case of conlact, immediatsly flush eves or skin with plenty of water for at least 15
minutss. In'all cases call a physician.

Product Uss: _

Labaoratory Reagent.

Revision Information:

New 18 saction MSDS format, all sactions have boen ravisad.
‘Disclaimar:

Mafinckrodt Baker, Inc. provides the information contained herein in good faith but makas no representation a:
te its comprehansiveness or accuracy. This dacurment ks intended only as a guide fo the appropriate
precautionary handing of the material by a properly trained person using this product. Indhiduats receiving the
Information must exerciss thelr independent judgment in determining its appropriatenass for 2 particular -
purpnss. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER. .
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY.
FITHNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATICN SET FORTH HEREIN
QR THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER,
ING. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR. RELIANGE LPON
THIS INFORMATION.

Prepared By: Strategic Services Division
Fhone Mumber: {314 5381500 {L1.5.A)

Page B of B
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Sodium Bicarbonate Page 1 of 8

Sodium Bicarbonate

#34% MATERIAL SAFETY DATA SHEET ****

Sodium Bicarbonate
20070

*¥44 SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATEON ****

MSDS Name: Sodium Bicarbonate

Catalog Numbers:

BP325 1, BP328 500, BP328-1, BP328-500, BW13501300, BW1350150, BW1330350,
$233 10, 5233 3, 8233 30, 8233 500, 3233-10, 5233-3, 8233-50, 5233-5040,
5233300LB, 8631 10, 3631 3, 5631 50, S631-10, 5631-3, 5631-50, 5631-500,
871986, 5T1986-1, 878284, 578284- 1

Synonyms:

Baking soda, sodium acid carbonate, sodium hydrngen carbonate,
monoscedium carhonate, bicarbonate of soda

Company Identification: Fisher Scientific

1 Reagent Lane

Fairlawn, NJ 07410

For information, call: 201-756-7100

Fmergency Number: 201-796-710¢

For CHEMTREC assistance, call: 800-424-9300

*4+++ SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS #*++

+ + + + —+
| CAS#| Chemical Neme | % | EINECS# |

l
1 t44-55-8|Sodium hicarbonate |100 |unllsted|
Frmmmmnmeeae R - et +

¥ s SECTTION 3 - HAZARDS IDENTIFICATION ###+

EMERGENCY OVERVIEW

Appearance: White crystalline powder or granules. Flash Point: .0 C.

CAUTION! MAY CAUSE EYE AND SKIN IRRITATION. MAY CAUSE RESPIRATORY
AND DIGESTIVE TRACT IRRITATION.

Target Organs: None.

Potential Health Effects

Eye:

May cause eye imritation.

Skin:

May cause skin irritation.

Ingestion:

May cause irritation of the digestive tract.

Tds Havrmmnden A Janbota adeAACEW IRTALTO YT ke ] SN
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Sodium Bicarbonate S Page20f8

- Inhalation: :
Ceuses respivatory tract irritation.
Chronic: - '
Prolonged or repeated skin contact may cause irritation.

+¥4% SECTION 4 - FIRST AID MEASURES #ws*

Eyes:
Flush eyes with plenty of water for at least 15 minutes,
occesionelly lifting the vpper and lower lids. Get medical aid.

- Skin:

Get medical aid. Flush skin with plenty of soap and water for at
least LS minutes while removing contaminated clothing and shoes. Wash
clothing before reuse,

Ingestion;

¥vichim is conscious and alert, give 2-4 cupfuls of milk or water,
{Jet medical aid.

Tnhalation:

Remove from exposure to fresh air immediately, I not breathing,
oive artificial respiration. If breathing is difficult, give oxygen. -
Get medical aid if cough or other symptomy appear.

Notes to Physician:

None

None reported.

*%%% SECTION 5 - FIRE FIGHTING MEASURES *%%+

General Information:

As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/MNIOSH (approved or equivalent}, and full
protective gear. Material will not burm.

Extinguishing Media:

Fot small fires, nse water spray, dry chemical, carbon dioxide or
chemical foam,

Autoignition Temperatore: .0_C (32.00_F)

Flesh Point: .0_C (32.00_F)

NFPA Rating: Not published.

Explosion Limnits, Lower: Not available,

Upper: Not available.

s#4# SECTION 6 - ACCIDENTAL RELEASE MEASURES #+++

General Information: Use proper persona) protective equipment as indicated
i Section 8. _
Spiils/Leaks:

Vacuum or sweep up materiai and place into a suitable dispozal

container, Avoid generating dusty conditions.

sxxd SECTION 7 - HANDLING and STORAGE *%%*

Handling:

hitte/favoeadro.chem.jastate, edu/MSDS/NaHC O3 html E 5110/2002
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Sodivm Bicarbonats : . Page 3 of §

Wash thoroughly after handling, Minimize dust generation and
accumulation. Avaid prolonged or repeated contact with skin. Avoid
breathing vapurs from heated material,

Storage:
Store in a cool, dry, well-ventilated area away from incompatible
. substances. .

***% SECTION 8 - EXPOSURE CDNTRDLS, PERSONAL PROTECTION **%*

Engineering Contyols:
Good generai ventilation should be sufﬁment to control azlrbome
levels.
| prosure Limits
+-- S + +

| Chemical Name t ACGIH | NIDSH {O5HA - Flnal PELs|

| Sodium hlcmbcnate imone listed jnnnf: listed Enunc listed |
+- +-- S + -+

OSHA Vacated PELs:
Sodiom bicarbonate;
No OSHA Vacated PELs are Listed for this chemical.

Personz] Protective Equipment

Eyes:

Wear safety plasses with side shields.

Skin:

Wear appropriate gloves to prevent skin exposure.
Clothing:
- Wear appropriate protective clothing to minimize
contact with skin.

Respirators:

A NIOSH/MSHA approved air purifying dust or mist

_ respirator.

#wkr SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES *%%#

Physical State: Solid
- Appearance: White crystatline powder or granules.
Odor: Odorless _
pH: 8.3 (6.1M solution) ,
Vapor Pressure: Not available. :
Vapor Density: Not available.
BEvaporation Rate: Not available.
Viscosity: Not available,
Boiling Point: Mot available.
Freezing/Melting Point: 270_F
- Decomposition Temperature: Not aveilable,
Solubility: Soluble in water

hutbne Hmrrnmaden charn iatets adn/AISTWRNEaHOCYE himl : ' SO
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Scdium Bicatbonate

Specific Gravity/Density: 2.16
Molecular Formula: NaHCO3
Molecular Weight: 83.905

*he¥ SECTION 10 - STABILITY AND REACTIVITY *#**

‘Chemical Stability:
-Stable.

Conditions to Avoid:

Incompatible materials,

Incompatibiiities with Other Materials:

Reacts dangerously with monoammonium phosphate or a sodivm-potassivrn
alloy. Decomposes by reaction with acids, .

Hazardows Decompesition Products:

Carbon monoxide, carbon dioxide.

Hazardous Polymenzation: Has not been reported.

#+4% SECTION 11 - TOXICOLOGICAL INFORMATION *+#%

RTECE#:

CAS# 144-55-3: VZ0950000

LD30/LC50:

CAS# 144-55-8: Oral, mousge; LS50 = 3366 mg/flce;, Oral, rat: LDS0 =
4220 mg/kg.

Carcincgenicity:

Sodium bicarbonate - : _

Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiology:

None reported

Teratogenicity:

Experimental teratogen

Reproduetive Effects:

None reported

Neurotoxicity:

No information reported

Mutagenicity:

Mutation data Teported

Other Studies:

. None reported

*#6% SECTION 12 - ECOLOGICAL INFORMATION %#%#

Ecotoxicity:

This chemical has no biological oxygen demand and will not directly

or indirectly cause oxygen depletion in aquatic organisms. It has a

low potential to affect aquatic organisms. Acute aguatic effects:
24-hoar 1.C50; Mosquite fish: 7700 mg/L 48-hour LC50; Mosquito fish:
7550 my/L 96-hour LC50; Bluegill sunfish: 8250-9000 mg/L
Inmobilization threshold; Water flea: 2350-4200 mg/L

Environmental Fate:

This chenrical released into the environment is not expected to have 2

httny-//avaesdro.chem iastate edn/MEDS/NaHCO3 . html
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Spdium Bicarbonate

- significant impact.
Physical/Chemnical:
MNone rcportad
Other:

MNone reported.
##¥* SECTION 13 - DISPOSAL CONSIDERATIONS ***#*

. Dispose of in 2 manner consistent with.federa], state, and local regulations.

RCRA D-Series Maximum Coneentration of Contaminants: Not listed,
RCRA D-Series Chronic Toxicity Reference Levels: Not listed.
RCRA F-3eries: Not listed.

RCRA P-Series: Not listed.

RCRA U-Series: Not listed.

Not listed &3 a material banned from land disposal according to RCRA.

*¥*+% SECTION 14 - TRANSPORT INFORMATION ****

Us DOT

No information available

IMO

Not regulated as a hazardous material.
IATA

Not regulated as a hazardous material.
RIDYADR

Not regulated as a hazardous material.
Canadian TDG

No information available.

*%2% SECTION 15 - REGULATORY INFORMATION **+*

A. Federal
TSCA
CAS# 144-55-8 i llsted on the TSCA mventuqr
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
- TSCA Significant Mew Use Rule
-"None of the chemicals in this material have a SNUR under TSCA.
CERCLA/SARA
Section 302 (R(Q))
None of the chemicals in ﬂns material have an RQ.
Section 302 (TPQ)
None of the chemicals in this product have a TP(Q).
Section 313
No chemicalé are reportable under Section 313,
Clean Air Act: :
This material does not contain any harardous air poliutants.

Ttrrer i favramrades sharn dadateta aAdnMALTR MIaFTTV bt
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Sodivm Bicarbonate ' _ : Pape 6 of 8

This material does not cottain any Class 1 Ozone depletors.,
This material does not contain any Class 2 Ozone depletors.
Clean Water Act:
- None of the chemicals in this product are listed 28 Hazardons
Substances under the CWA,
None of the chemicals in this product are llstﬂ{l a5 Priority
Pollutants under the CWA,
None of the chemicals in this product are listed as Toxic Felivtants
under the CWA.
OSHA.:
None of the chemicals in this product are considered highly hazardous
by OSHA.
B. State :
Not present on state lists from CA, PA, MN, MA, FL, or NI.
California No Significant Risk Level:
None of the chemicals in this product are listed.
C. International
Canada
CAS# 144-55-8 is listed on Canada's DSL/NDSL List.
CAS# 144-55-8 is not listed on Canada's Ingredient Disclogure List.
European Labeling in Accordance with EC Directives
-Hazard Symbols: Not available,
Risk Phrases:
Safety Phrases:
Exposure Limits:
OEL-AUSTRALIA:TWA 0.1 ppm (0.3 mg/m3), OEL-BELGIUM:STEL 0.11 ppm (0.3
meg/m3). OFL-DENMARK:TWA 0.3 mg/m3. OEL-FINLAND:TWA 0.1 ppm (0.3 mg/m3)
:STEL 0.3 ppm (0.9 mg/m3). OEL-FRANCE:STEL 0.1 ppm {0.3 mg/m3). OEL-GE
RMANY:TWA 0.07 ppm (0.2 mg/m3}. OEL-THE NETHERLANDS:TWA 0.1 ppm {0.3m
g/m3), OEL-SWITZERLAND:TWA 0.07 ppm (0.2 mg/m3). OEL-UNITED KINGDOM:TW
A O ppm (0.3 mgm3}STEL. OEL IN BULGARIA, COLOMBIEA, JORDAN, KOREA ¢
heck ACGEH TLV, OFEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

whik SECTION 16 - ADDITIONAL INFORMATION #*%*

Additional Information:

Added NFPA codes to Section 5. Added SARA classifications to Section
15,

Section 3, Emer Overview, added "CAUTIONL.".

Section 3, Emer Overview, added "MAY CAUSE EYE AND SKIN
IRRITATION...".

Section 3, Emer Overview, added "MAY CAUSE RESPIRATORY AND
DIGESTIVE.."

Section 3, Eve Effects, added "May cause eye imitation...”.

Section 3, Skin Effects, added "May cause skin immitation...".

Section 3, Inhalation Effects, added "Causes respiratory tract

irritetion,.".

Section 3, Ingestion Effects, added "May czuse irritation of the

digesti..".

Seg:;?n 3, Chronic Effects, added "Prolonged or repeated skin

contact..”.

hﬂ-nf!famlzadrn.chm.iastate.edﬂm{SDSfNaHCDS.html 511042002
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-Sadivin Bicarbonate ot : : : Page 7 of 8

Section 4, Eve First Aid, added "Fluth eyes with plenty of water
for.", - '
Section 4, Eye First Aid, added "Get medical aid...".
Section 4, Skin First Aid, added "Flush skin with plenty of soap
and..".
Section 4, Skin First Aid, added "Get medical aid...".
Section 4, Skin First Aid, added "Wash clothing before rense...".
Section 4, Inhalation First Aid, rdded "Remove from exposure to
fresh airi. ™.

. Section 4, Inhalation First Aid, added "Ff not breathing, give
artificial r..".
Section 4, Inhalation First Aid, added "If breathing is difficult,
give oxy.". _
Section 4, Inhalation First Aid, added "Get medical aid if cough or
other 5..".
Section 4, Ingestion First Aid, added "If victim is conscious and
alert, g.". _
Section 4, Ingestion First Aid, added "Get medical sid...",
Section 5, Extinguishing Media, added "For small fires, use water
spray, d..".
Section 5, Genersal Firefighting, added "As in any fire, wear a
self-contpin..”,
Section 3, General Firefighting, added "Material will not burm...".
Section 6, Spills/Leeks, added "Vacimm or sweep up material and
pla..”.
Section 6, Spills/Leaks, added "Avoid generating dusty
conditions...". _
Section 7, Handling, added "Wash thoroughly after handling...".
Section 7, Handling, added "Minimize dust generation and accumn,.™.
Section 7, Handling, added "Avoid prolonged or repeated contact..".
Section 7, Handling, added "Awvoid breathing vapors from heated..”.
Section 7, Storage, added "Store in a cool, dry, well-ventilat..”.
Section 8, Engin. Controls, added "Good general ventilation should
e '
Section 8, Eye Protection, added "Wear safety glasses with side
Shie .'ll-
Section 8, Skin Protection, added "Wear appropriate gloves to preven
t.". _
Section 8, Clothing, added "Wear appropriate protective clothin..”.
Section &, Respiraters, added "A NIOSH/MMSHA approved air purifying...
L]

Section 9, Physical Froperties has changad.
Section 10, Stability, added "Stable...".
Section 10, Condit. to Avoid, added "incompatible materials..".
Section 10, Decomposition Prod., added "cerbon monoxide..".
Section 10, Decomposition Prod,, added "carbon dioxide..".
Section 10, Incompatibilitics has changed.
Section 11, Epidemiology has changed.
Section 11, Neurotoxicity has chenged.
Section 11, Teratogenicity has changed.

- Section 11, Mutagenicity has changed.

toaae Moo oA Ll fadede s A FRADTYWO AATATTOWY Ll : IS Nt tilitl
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Sodiurn Bicarbonate _ ' o _ Page B of & -

Section 11, Reproductive has changed.

Section 1 1, Other Info has changed.

Section 12, Ecology Info has changed.

Section 12, Environ. Info has changed.

Section 12, Physical Info has changed.

Section 12, Other Info has changed.

MSD3 Creatmn Date: 12/13/1994 Revision Date: 3/18/1996

The information above ig believed to be accurate and represents the best
information currently available to ug, However, we make no warranty of
merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the
information for their particular prrposes. T no way shall Fisher be liable
for any claims, losses, or damages of any third party or for lost profits

or any special, indirect, incidental, congequential or exemplary

damages, howsoever arising, even if Fisher has been advised of

the possibility of such damages.

MELDS INDEX,

hitn:/favosadro.chem.iastate. edo/MSDS/NaHC O3 html - 072002
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